Associations between toll-like receptors and interleukin-4 in the lungs of patients with tuberculosis.
Toll-like receptors (TLRs) are implicated in the intracellular killing of Mycobacterium tuberculosis, and their expression is modulated by interleukin-4 (IL-4) in vitro. Our aim was to examine the expression of TLRs at the site of pathology in tuberculous lung granulomas and to explore the effect of the immune response on TLR expression. Immunohistochemistry was performed on lung granulomas from nine patients with tuberculosis undergoing lobectomy for haemoptysis. All nine patients expressed all of the TLRs studied (TLRs 1-5 and 9), whereas only five out of the nine patients had any granulomas positive for IL-4. Statistical analysis of TLR and cytokine staining patterns in 183 individual granulomas from the nine patients revealed significant associations between pairs of receptors and IL-4. A positive association between TLR2 and TLR4 (P < 0.0001) and a negative association between TLR2 and IL-4 (P < 0.0001) was observed. The associations between TLRs 1, 5, and 9 were significantly different in IL-4-negative compared with IL-4-positive patients. In conclusion, TLRs are expressed by various cell types in the human tuberculous lung, and their expression patterns are reflected by differences in the immune response.